One hundred and eleven patients with transmural (TMI) and 49 with nontransmural myocardial infarction (NTMI) underwent hemodynamic investigation within 24 hours of onset of symptoms. Patients with NTMI were subdivided into those with ST-segment or T-wave changes alone with a normal QRS complex (NTMI-A) and a group with QRS abnormalities that did not satisfy the criteria for TMI (NTMI-B). Those with TMI had a significantly higher peak creatine phosphokinase (CPK) than those with NTMI: 840 ± 99 and 336 ± 69, respectively, P < 0.05. There was no difference in peak CPK between those with NTMI-A and B. The incidence of arrhythmias and cardiac failure, and routine hemodynamic findings except for left ventricular filling pressure were similar in those with TMI and NTMI. There was no significant difference in in-hospital mortality between those with TMI (22%) and NTMI (13%). There was however a significant difference in in-hospital mortality between those with NTMI-A (0%) and NTMI-B (27%, P < 0.05). The late mortality in those surviving their initial hospitalization was also not different between those with TMI (18%) and NTMI (19%) during a mean follow-up period of 20.2 months. In contrast to the in-hospital mortality those with NTMI-A had a late mortality similar to those with NTMI-B and those with TMI.
incidence of arrhythmias6'-in patients with nontransmural myocardial infarction is similar to that of patients with transmural infarction. This study examines the left ventricular performance in patients with each type of infarction and relates these findings to both early and late mortality.
Methods

Patient Population
The study group consists of 159 patients admitted to The Johns Hopkins Hospital Coronary Care Unit with the diagnosis of myocardial infarction by history and serial serum enzyme changes who consented to undergo hemodynamic investigation (table 1). All patients in the group underwent hemodynamic investigation within 24 hours of onset of symptoms. The diagnosis of transmural myocardial infarction (TMI) was made when the serial 12-lead scalar electrocardiogram showed Q waves with a duration of 0.04 seconds or more and an amplitude greater than or equal to 25% of the R wave in the same lead, accompanied by evolutionary changes in the ST segment and T waves. The diagnosis of nontransmural infarction (NTMI) was established when the serial electrocardiogram revealed ST-segment changes, with or without T wave abnormalities, which persisted for at least 24 hours. Patients with the diagnosis of nontransmural myocardial infarction were subdivided into a group with ST-segment or T-wave changes alone with a normal QRS complex (NTMI-A) and a group (NTMI-B) with QRS abnormalities that did not satisfy the criteria for transmural myocardial infarction. The QRS abnormalities included intraventricular conduction defect, Circulation, Volume 51, June 1975 poor R wave progression, or changes of a previous myocardial infarction. At the time of transfer to the Coronary Care Unit, the patients were classified into one of four clinical classes.8 Class I. Myocardial infarction uncomplicated by clinical evidence of left ventricular failure. Class II. Mild to moderate left ventricular failure as judged by either basilar rales, presence of an S-3 gallop, and/or a chest X-ray which showed evidence of pulmonary congestion. Class III. Severe left ventricular failure as manifested by rales up to the apices of the chest, or clinical and radiologic evidence of frank pulmonary edema. Class IV. Cardiogenic shock as manifested by a systolic blood pressure of less than 90 mm Hg, or a fall in systolic pressure of 80 mm Hg or more from previous hypertensive levels, associated with evidence of circulatory insufficiency.
Hemodynamic studies were performed in the Coronary Care Unit. A number 5 or 7 Swan Ganz catheter was inserted percutaneously or by cutdown into an antecubital vein and floated into the pulmonary artery under fluoroscopic guidance. Left ventricular filling pressure (LVFP) was determined by recording the pulmonary capillary wedge pressure or the pulmonary artery diastolic pressure. A two and one-half inch teflon catheter was placed percutaneously or by cutdown into the radial artery. All pressures were measured, using the midsternal position as zero reference point and recorded employing a pressure transducer. Cardiac output was determined in duplicate by the indicator dilution technique using either indocyanine green or room temperature normal saline. Indocyanine green was injected into the pulmonary artery with sampling from the radial artery through a densitometer at a rate of 38.2 ml/min and the blood reinfused. Dynamic on-line calibration was used.9 Room temperature saline was injected into the proximal lumen of the #7 Swan Ganz catheter and the temperature recorded with a distal thermistor.10 The thermodilution curves were analyzed using an analog computer. Stroke work index was calculated as:
(MSP -LVFP) x SVI X 13.6
1000
Where MSP = mean systolic pressure (mm Hg), and SVI = stroke volume index, (ml/M2), and LVFP = left ventricular filling pressure (mm Hg). In 40 of the patients, 29 with transmural myocardial infarction, 11 with nontransmural myocardial infarction, gated cardiac blood pool scans were performed. This subset of patients did not differ from the general group in terms of age, sex, race, incidence of previous myocardial infarction or hypertension (table 1). Eight of these patients had a normal QRS complex and belonged to the group NTMI-A. Three were in the group NTM I-B, one with a left anterior hemiblock and two with old inferior myocardial infarctions.
Gated cardiac blood pool scans' 1-3 were obtained within two hours of the hemodynamic study by positioning the patient in the right anterior oblique position under the detector of the scintillation camera with a high resolution parallel hole collimator. Twenty millicuries of technetium99m labelled human serum albumin was administered intravenously as a bolus and the first passage of the tracer through the heart and great vessels recorded on 35 mm film at one frame/second for 30 seconds. After equilibration of the isotope in the blood pool, a cardiac blood pool scan was Regional myocardial wall motion was determined by superimposition of the end-diastolic and end-systolic images in both the right and left anterior oblique projections. The perimeter of the left ventricular chamber was measured in each projection excluding the area of the valve planes. The portion of this perimeter which overlapped with the end systolic perimeter was measured. The extent of akinesis was expressed as a percentage of the left ventricular wall, averaged from both the right and left anterior oblique projections.
Results
The mean age of the 159 Patients with a normal QRS constitute the group designated NTMI-A. Those with poor R wave progression, intraventricular conduction defects, or previous infarction constitute the group NTMI-B.
Abbreviations: LAD = left axis deviation; RBBB right bundle branch block; MI = myocardial infarction.
Circulation, Volume SI, June 1975 Although there were no major differences in hemodynamic findings or early mortality between those with transmural and nontransmural infarction, we were able to identify a subgroup of patients with nontransmural infarction with a significantly higher left ventricular ejection fraction, lower left ventricular shown a low in-hospital mortality, but about a 20% mortality within two years of hospital discharge. 23 The mechanism of death in those with NTMI or those without demonstrable myocardial infarction is not known. The occurrence of fatal arrhythmias with recurrent episodes of ischemia is, however, likely. Whether prophylactic pharmacologic or surgical intervention will be of value in preventing death in these patients remains to be determined.
